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Abstract
We compare labor market outcomes under fi rm-level and sector-level bargaining in a one-
sector Mortensen-Pissarides economy with fi rm-specifi c productivity shocks. Our main 
theoretical results are twofold. First, unemployment is lower under fi rm-level bargaining 
Second, introducing effi cient opting-out of sector-level agreements suffi ces to bring 
unemployment down to its level under decentralized bargaining. For an archetypical 
contintental European calibration, we fi nd that the unemployment rate is about 5 percentage 
points lower under fi rm-level bargaining or effi cient opting out than under sector-level 
bargaining.
Keywords: Collective bargaining, fi rm-specifi c shocks, wage compression, unemployment.
JEL classifi cation: E10, J64.
Resumen
Comparamos el comportamiento del mercado laboral bajo negociación a nivel de empresa 
y a nivel de sector en una economía de tipo Mortensen-Pissarides con un sector y con 
perturbaciones específi cas a la empresa. Nuestros resultados teóricos principales son dos. 
Primero, el desempleo es menor bajo negociación a nivel de empresa. Segundo, introducir 
descuelgue efi ciente de los convenios sectoriales basta para reducir el desempleo a su 
nivel bajo negociación de empresa. Para una economía europea continental arquetípica, 
encontramos que la tasa de paro es aproximadamente 5 puntos porcentuales menor bajo 
negociación de empresa (o descuelgue efi ciente) que bajo negociación sectorial.
Palabras clave: Negociación colectiva, perturbaciones específi cas a la empresa, compresión 
salarial, desempleo.
Códigos JEL: E10, J64.
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1 Introduction
In most of continental Europe, wage bargaining takes place predominantly in the form of collective
bargaining. The proportion of workers covered by collective bargaining agreements typically ex-
ceeds by far union membership, and in some cases coverage is almost universal. Among European
countries, however, there are noticeable differences in the levels at which wage bargaining takes
place (national, regional, sector, firm), the way in which collective bargaining agreements overlap,
the unions and employers which are entitled to bargain, and the extension rules by which the
agreements may be applied to workers and firms outside their scope.1 The idea that the character-
istics of collective bargaining systems may influence unemployment has received a lot of attention,
at least since the 1980s, with many empirical studies trying to assign cross-country differences in
unemployment to some of these characteristics.2
Possibly the most influential argument to relate collective bargaining and unemployment was
the “hump-shape” relationship between centralization of collective bargaining and real wages, pro-
posed by Calmfors and Driffill (1988). The basis for this relationship is well-known: when collective
bargaining takes place at firms facing competitive markets, there are not monopolistic rents to be
shared among the wage-setters and real wages remain in line with productivity; when it takes
place at the national level, wage-setters take into account “broader interests” and internalize the
external effects of wage increases, such as, for instance, those on inflation, unemployment, and
taxes needed to finance unemployment benefits. However, when collective bargaining takes place
at an intermediate level (say, sectorial or regional) wages are not restrained by neither competition
nor “corporatism”, and, hence, unemployment is higher. This argument was extended to take into
account other external effects of wage increases and to put it in the context of an open economy
(Calmfors, 1993; Danthine and Hunt, 1994), with the conclusion that the hump shape hypothesis
remains valid, although the unemployment consequences of the centralization of collective bar-
gaining are less pronounced. Partly because of this, partly because of the difficulties to measure
concepts like the “centralization” and the “coordination” of collective bargaining, the empirical
literature has not found categorical evidence that cross-country differences in unemployment are
related to cross-country differences in collective bargaining systems (OECD, 1997; Flanagan, 1999).
A striking feature in existing theoretical models on the macroeconomic effects of collective
bargaining is the common assumption of symmetry across all firms in the economy, which differ
only in the particular sector they belong to. To the extent that firms are affected both by firm-
specific and sector-specific factors, analyses of the effects of collective bargaining that abstract
1See OECD (2004) and du Caju et al. (2008).
2For a survey of these studies, see, for instance, Flanagan (1999).
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from such heterogeneity may miss an important part of the overall picture.3 Furthermore, once
we take heterogeneity into account, the question immediately arises as to how sensitive relative
wages are to firm-specific and sector-specific factors. In this regard, the empirical evidence seems
to suggest that centralization of wage bargaining tends to compress relative wages.4 Hence, if
collective bargaining takes place at the firm level it is more likely that wages react to firm-specific
factors, such as productivity, than if collective bargaining takes place at the sector level and
higher. A priori, the unemployment consequences of wage compression under firm heterogeneity
are ambiguous. On the one hand, centralized collective bargaining may increase job destruction,
as relative wages do not adjust sufficiently to negative firm-specific or sector-specific productivity
shocks. On the other hand, wage compression may increase job creation, because wages do not
incorporate positive firm-specific or sector-specific productivity shocks and therefore profits are
higher for high productivity jobs.5 Using a search and matching model similar to ours, Boeri and
Burda (2009) show that, when there are firing costs, collective bargaining may arise endeogenously
as a choice of employers and workers and that endogenous adjustment of the coverage of collectively
negotiated wages may alter the employment consequences of labor market reforms.
Raher than focusing on the conditions under which collective bargaining may arise as a the
rational choice of employers and workers, this paper addresses the question as to how the structure
of collective bargaining affects labor market performance in the presence of firm heterogeneity. In
order to provide a modern treatment of this issue, we base our analysis on the search-and-matching
labor market framework developed by Mortensen and Pissarides (1994), where unemployment is
the result of endogenous gross job creation and gross job destruction flows. In particular, we
introduce collective bargaining in a one-sector Mortensen-Pissarides economy where firms differ in
their productivity levels.6 We consider two alternative collective bargaining regimes: firm-level and
sector-level bargaining. Motivated by the existing evidence on wage compression under centralized
collective bargaining, we assume that under sector-level bargaining a common wage is chosen
for all firms in the sector. In both cases, we assume Nash wage bargaining and model credible
threats along the lines of Hall and Milgrom (2008), where fallback positions are determined by
the possibility of rejecting offers and making counteroffers. In this framework, wages respond to
firm-specific productivity under firm-level bargaining, whereas they respond to sector-wide average
productivity under sector-level bargaining. In each bargaining scenario, those jobs that fall below
3The need to consider firm-specific and sector-specific factors when studying the macroeconomic effects of collec-
tive bargaining was acknowledged already in Calmfors and Driffill’s seminal work (see Calmfors and Driffill, 1988,
p. 46).
4See Kahn (2000), Blau and Kahn (1996) and Flanagan (1999).
5See Bertola and Rogerson (1997)
6Unlike Boeri and Burda (2009), we abstract from different workers’ observable skills.
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a certain productivity threshold will be destroyed; absent hiring and firing costs, new jobs are
created above the same productivity threshold. The latter threshold depends on how wages are
determined, and therefore differs across collective bargaining regimes.
Admittedly, there are good reasons to believe that wage setters may have different objective
functions depending on the level at which bargaining takes place. For instance, it has been argued
that centralized wage bargaining can internalize several externalities associated with wage-setting,
while, in contrast, more decentralized wage bargaining leads to higher wage pressure because of
"leapfrogging", that is, the inclusion of relative wages into the workers’ objective function.7 More-
over, from the employers’ perspective, sectorial collective bargaining agreements can be perceived
as instruments to "regulate" competition by imposing similar wages across all firms. While these
considerations are relevant to the comparison of outcomes between sectorial and firm-level col-
lective bargaining, they have been widely discussed in the theoretical literature, and, empirically,
they are rather "fussy" to be approached quantitatively. Hence, in this paper we want to isolate
the effect of sectorial collective bargaining on job creation, job destruction, and unemployment
exclusively through wage compression.
Our main theoretical results are twofold. First, unemployment is higher under sector-level
bargaining than under firm-level bargaining. The reason is the following. On the one hand, under
sector-level bargaining the job destruction threshold is higher than it is under firm-level bargaining;
therefore, low productivity jobs that would survive (or would be created) in the latter regime are
destroyed (or are not created) in the former. On the other hand, under sector-level bargaining the
anticipation of lower or no profits for low-productivity jobs discourages vacancy posting relative
to firm-level bargaining. Both the higher separation rate and the lower job-finding rate translate
into higher unemployment.
Our sector-level bargaining scenario can be interpreted as a situation in which firm-level agree-
ments that lower the standards of higher level agreements are not possible, due for instance to
legal constraints. We thus consider an alternative scenario in which those firms and workers that
mutually agree to opt out of sector-level agreements can do so. The latter scenario, which we refer
to as efficient opting-out, leads us to our second main result. We show that allowing for efficient
opting-out is enough to bring unemployment down to its level under decentralized bargaining.
This holds despite the fact that only a minority of firms (those which cannot afford to pay the
wage agreed at the sector level) effectively opt out. The reason is the following. The productivity
threshold for opting-out firms is lower than for non-opting-out firms, and therefore represents the
relevant job creation and job destruction threshold in this scenario. We find that the latter thresh-
7See Calmfors (1993).
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old is exactly the same as in the firm-level bargaining scenario. As a result, the two transition
rates and unemployment will be the same too.
Finally, we assess numerically the magnitude of the theoretical effects just described by cali-
brating our model to an archetypical continental European economy. We find that moving from
sector-level to firm-level bargaining (or to efficient opting-out) reduces the unemployment rate by
about five percentage points.
The structure of the paper is as follows. Section 2 lays out the model. Section 3 characterizes
the equilibrium in each bargaining regime, as well as in the efficient opting out scenario, obtaining
along the way a number of theoretical results. Section 4 provides a numerical application of our
framework to an average continental European economy. In Section 5 we consider an alternative
setup in which wage setters at the sectorial level internalize the effects of their wage claims on
employment. Section 6 presents concluding remarks.
2 Model
We now present a model of a one-sector Mortensen-Pissarides economy where firms differ in their
idiosyncratic productivity levels. There is one job in each firm, occupied by a single worker. Time
is discrete. We focus on steady state equilibria throughout the paper.
2.1 Matching technology
Labor market frictions are summarized by a matching function, m (u, v), where u is the number
of unemployed and v is the number of vacancies. The matching function is strictly increasing in
each argument. We normalize the size of the labor force to one, such that u also represents the
unemployment rate. Under the assumption of constant returns to scale, the matching probability
for vacancies is given by m (u, v) /v = m ((v/u)−1, 1) ≡ q (v/u), with q strictly decreasing in the
ratio of vacancies to unemployment, v/u ≡ θ, also known as labor market tightness. Similarly, the
matching probability for unemployed workers is m (u, v) /u = m (1, v/u) = θq (θ), which is strictly
increasing in labor market tightness.
2.2 Firm and worker value functions
An active job produces z units of output, where z differs across firms. The process z is iid both
over time and across firms, and has cumulative distribution function F (z). Let b = s, f denote the
bargaining regime, where s denotes firm-level bargaining and f denotes sector-level bargaining.
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Each period, those jobs that fall below a certain reservation productivity Rb become unprofitable
for the firm and are thus destroyed. The value for the firm of a job with idiosyncratic productivity
z in bargaining regime b is given by
J b(z) = z − wb(z) + 1− ρ
1 + r
∫
Rb
J b(x)dF (x) , (1)
where wb(z) is the wage (which may depend on the job’s productivity), r is the real interest rate
and ρ is an exogenous separation rate. The value of the same job for the worker is given by
W b(z) = wb(z) +
1− ρ
1 + r
{∫
Rb
W b(x)dF (x) + F
(
Rb
)
U b
}
+
ρU b
1 + r
, (2)
where U b is the value of unemployment. The latter is given by
U b = δ + θbq
(
θb
) 1− ρ
1 + r
∫
Rb
(
W b(x)− U b) dF (x) + U b
1 + r
, (3)
where δ is the flow payoff of being unemployed.
2.3 Wage bargaining
We consider two alternative bargaining scenarios. In the firm-level bargaining scenario, each firm-
worker pair bargains individually. In the sector-level bargaining scenario, a sector union and a
sector federation of employers bargain over the wages to be paid in the sector. For both bargaining
regimes, we assume credible threats as in Hall and Milgrom (2008). As argued by these authors,
employment relationships generate a joint surplus that glues the negotiating parties together. As
a result, unions do not seriously consider permanent resignation of workers as an alternative to
reaching an agreement, and firms do not consider discharging the workers permanently either.
In other words, neither party can credibly commit to dissolving the match and walking away in
the absence of agreement, as is typically assumed in the search and matching literature. Instead,
each party’s credible threat point is to reject the other party’s offer and continue negotiating in
the following period. Whereas this line of reasoning is generally appealing, we find it particularly
plausible when collective bargaining takes place at the sector level. In both cases, we assume Nash
wage bargaining. We first describe the case of firm-level bargaining.
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2.3.1 Firm-level bargaining
In each period, firm and worker negotiate over the wage to be paid in that period. If no agreement
is reached, then no production takes place during the current period. The firm incurs a cost γ,
and the worker enjoys the payoff δ. Both parties take up the negotiation again at the beginning
of the following period. We define the disagreement values for the firm and the worker,
J˜f = −γ + 1− ρ
1 + r
∫
Rf
Jf (x)dF (x) , (4)
W˜ f = δ +
1− ρ
1 + r
{∫
Rf
W f (x)dF (x) + F
(
Rf
)
U f
}
+
ρU f
1 + r
, (5)
respectively. Notice that J˜f and W˜ f − U f must both be positive in order for both sides to be
willing to postpone production today and resume negotiations in the following period, rather than
simply take their respective outside options.8 Using equation (3) for b = f , it can be showed that
W˜ f − U > 0 only if W f − U > 0, which holds in equilibrium. Regarding J˜f , later we will show
the conditions under which the latter object is positive. Relative to the disagreement values, the
surplus enjoyed by the firm and the worker equals
Jf (z)− J˜f = z − wf (z) + γ,
W f (z)− W˜ f = wf (z)− δ,
respectively, where we have used equations (1) and (2) for b = f . Following standard practice, we
assume Nash bargaining. For ease of exposition, we assume symmetric bargaining power between
firm and worker. However, all of our theoretical results go through in the more general case with
asymmetric bargaining power.9 The wage agreement therefore maximizes the product of firm and
worker surplus,
wf (z) = argmax
wf (z)
[
z − wf (z) + γ] [wf (z)− δ]
The resulting wage agreement is given by
wf (z) =
z
2
+
δ + γ
2
. (6)
8The firm’s outside option is to close down the job and open a new vacancy. As we discuss later, in equilibrium
the value of vacancies is driven down to zero.
9Results are available upon request.
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Therefore, the worker is paid the average of her product, z, and the sum of the disagreement payoff
δ and the disagreement cost γ. Equation (6) implies that the worker’s surplus, wf (z) − δ, is one
half of the joint match surplus, z − (δ − γ).
2.3.2 Sector-level bargaining
In the sector-level bargaining scenario, a sector-wide employer federation bargains with a sector-
wide union over the wages to be paid in the sector. Based on empirical evidence on wage com-
pression under centralized collective bargaining, we assume that both parties choose a common
wage for all firms in the sector, ws (z) = ws. The employer federation and the union care about
the aggregate surplus of those firms and workers, respectively, that will be covered by the wage
agreement. Such aggregate payoffs are given by the number of firm-worker pairs that are left once
the wage agreement comes into effect, ns, times their respective average payoff. As before, we
assume that in the absence of agreement no production takes place. Each firm and each worker
in the sector receives the payoff −γ and δ, respectively, and sector-level representatives resume
negotiations in the following period. The individual disagreement values are given by equations
(4) and (5), with the superscript s replacing f . Again, J˜s and W˜ s − U s must both be positive
in order for each firm and worker to be willing to wait for the sector-level negotiators to reach an
agreement in the following period. Using equations (1) and (2) for b = s, the surplus of each firm
and worker relative to the disagreement values is given by
Js(z)− J˜s = z − ws + γ,
W s − W˜ s = ws − δ,
respectively. The aggregate surplus for those firms and those workers that actually benefit from
the wage agreement is given by
ns
∫
Rs
(
Js(z)− J˜s
) dF (z)
1− F (Rs) = n
s
(∫
Rs
z
dF (z)
1− F (Rs) − w
s + γ
)
, (7)
ns
(
W s − W˜ s
)
= ns (ws − δ) , (8)
respectively. Notice that all workers enjoy the same surplus, ws−δ, because they all earn the same
wage.
We assume that sector-level negotiators take as given the job destruction threshold Rs and the
number of jobs that benefit from the agreement, ns. We make this assumption both in order to
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maximize comparability with the firm-level bargaining scenario, and to focus the discussion on the
effects of wage compression at the sector level.10 Nash bargaining implies maximizing the product
of (7) and (8). Given our assumption that ns is taken as given, the wage agreement equivalently
solves the following problem,
ws = argmax
ws
[(∫
Rs
z
dF (z)
1− F (Rs) − w
s + γ
)]
[(ws − δ)]
for given Rs. The resulting wage agreement is given by
ws =
E (z | z ≥ Rs)
2
+
δ + γ
2
, (9)
where E (z | z ≥ Rs) ≡ ∫
Rs
zdF (z) / [1− F (Rs)] is the average productivity across surviving jobs.
Equation (9) is analogous to the wage equation in the firm-level bargaining scenario, equation (6),
with average productivity replacing job-specific productivity. In this case, worker surplus, ws − δ,
is one half of the average match surplus, E (z | z ≥ Rs)− (δ − γ).
2.4 Job creation and job destruction
In each bargaining regime b = f, s, the job destruction threshold is determined by the zero firm
surplus condition,
J b(Rb) = 0.
Regarding job creation, we assume stochastic job matching as in Pissarides (2000, Ch. 6). Upon
being matched to an unemployed worker, the firm draws an idiosyncratic productivity for the
new job from the same distribution as continuing jobs, F (x). Given such a productivity, the firm
creates the job only if the value of doing so is positive, J b(x) ≥ 0. Therefore, the productivity
threshold above which jobs are created is the same as the job destruction threshold, Rb. Firms post
vacancies until the value of doing so equals cero. This implies the familiar free-entry condition,
κ
q(θb)
=
1− ρ
1 + r
∫
Rb
J b(x)dF (x), (10)
where κ is the flow vacancy cost.
10For a similar approach in the context of a different model, see Moene and Wallerstein (1997). In section 5 we
will consider an alternative bargaining setup in which sector-level negotiators internalize the effects of wages on
employment.
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3 Equilibrium
We now characterize the equilibrium in the jump variables
(
θb, Rb
)
and the unemployment stock ub
in each bargaining regime b = f, s. Consider the surplus function (1) in regime b = f . Evaluating
the latter at the threshold Rf , substracting the resulting expression from (1), and using the fact
that Jf (Rf ) = 0, we have that Jf (z) = z − Rf − [wf (z)− wf (Rf )]. The wage function (6)
implies that wf (z)−wf (Rf ) = (z −Rf) /2. Therefore, the firm’s surplus function under firm-level
bargaining can be expressed as
Jf (z) =
z −Rf
2
. (11)
Similarly, combining Js(Rs) = 0 with the surplus function (1) for b = s, and the common wage in
equation (9), the firm’s surplus function under sector-level bargaining can be expressed as
Js(z) = z −Rs. (12)
Evaluating (1) at the productivity threshold Rb, b = f, s, using the wage equations (6) (evaluated
at Rf) and (9), making use of the reduced-form surplus functions (11) and (12), and equating the
resulting expressions to zero, we obtain the job destruction condition in the firm-level bargaining
regime,
0 =
Rf
2
− δ + γ
2
+
1− ρ
1 + r
∫
Rf
x−Rf
2
dF (x) . (JDf)
and in the sector-level bargaining regime,
0 = Rs − E (z | z ≥ R
s)
2
− δ + γ
2
+
1− ρ
1 + r
∫
Rs
(x−Rs) dF (x) . (JDs)
Notice that equations (JDf) and (JDs) uniquely determine the equilibrium productivity thresholds
Rf and Rs, respectively. In other words, both job destruction conditions are flat lines in (θ, R)
space. We now obtain the following result.11
Lemma 1 The productivity threshold in the sector-level bargaining equilibrium is higher than in
the firm-level bargaining equilibrium: Rs > Rf .
Therefore, the job destruction condition in the sector-level bargaining scenario lies above its
firm-level bargaining counterpart in (θ, R) space. Both lines are represented in Figure 1 with the
labels JDs and JDf , respectively. The intuition for Lemma 1 is straightforward. Under sector-
level bargaining, firms’ profits shrink faster with idiosyncratic productivity than they do under
11The proof of all Lemmas are in the appendix.
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firm-level bargaining, because firm-specific wages do not go down in parallel. As a result, the
productivity threshold below which jobs become unprofitable is reached earlier in the case of
sector-level bargaining.
Consider now equation (10) in each bargaining regime b = f, s. Combining them with the
surplus functions (11) and (12), we obtain the job creation condition in the firm-level bargaining
regime,
κ
q(θf )
=
1− ρ
1 + r
∫
Rf
x−Rf
2
dF (x) , (JCf)
and in the sector-level bargaining regime,
κ
q(θs)
=
1− ρ
1 + r
∫
Rs
(x−Rs) dF (x) . (JCs)
Both (JCf) and (JCs) are downward-sloping relationships in (θ, R) space. Notice that, evaluated
at the same productivity threshold, the right-hand side of (JCs) is higher than that of (JCf). Since
the left-hand side is increasing in θ, the curve (JCs) lies above (JCf). Both lines are represented
in Figure 1 with the labels JCs and JCf , respectively. Equilibrium in the pair labor market
tightness-reservation productivity in each bargaining regime b = f, s is given by the intersection
point between JDb and JCb. In principle, the fact that JCf lies below JCs means that the former
could intersect JDf at a point where θf < θs. It is however possible to obtain the following result.
Lemma 2 Labor market tightness in the sector-level bargaining equilibrium is lower than in the
firm-level bargaining equilibrium: θs < θf .
Therefore, JCf intersects JDf at a point where labor market tightness is higher than under
sector-level bargaining, θf > θs, as depicted in Figure 1. The intuition of Lemma 2 is again simple.
The fact that relative wages are not responsive to firm-specific productivity shocks under sector-
level bargaining has two opposing effects on hiring incentives. On the one hand, firms anticipate
higher profits from high-productivity new jobs than they would under firm-level bargaining. On the
other hand, they expect lower profits from low-productivity new jobs; furthermore, new matches
that draw a productivity in the range [Rf , Rs) are not even formed, unlike in the case of firm-level
bargaining, and thus generate zero profits. As it turns out, the second effects dominates, with the
resulting discouragement of vacancy posting relative to firm-level bargaining.
Given the solution for the productivity thresholds and labor market tightness,
(
Rb, θb
)
for
b = f, s, employment and unemployment evolve according to the following laws of motion,
nbt =
[
1− F (Rb)] (1− ρ) [nbt−1 + θbq(θb)ubt−1] , (13)
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Figure 1: Equilibrium labor market tightness and productivity threshold: firm-level vs. sector-level
bargaining
ubt = 1− nbt ,
for b = f, s. In the steady state, unemployment equals
ub =
ρ+ (1− ρ)F (Rb)
ρ+ (1− ρ)F (Rb) + θbq(θb) (1− ρ) [1− F (Rb)] ,
for b = f, s. Lemma 1 implies that the total separation rate, ρ + (1− ρ)F (Rb), is higher under
sector-level bargaining. Lemmas 1 and 2 imply that the job-finding rate, θbq(θb) (1− ρ) [1− F (Rb)],
is also lower under sector-level bargaining. We thus obtain the following result.
Proposition 1 Unemployment is higher in the sector-level than in the firm-level bargaining equi-
librium.
3.1 Efficient opting-out
Our previous sector-level bargaining setup is best interpreted as a situation in which reaching
firm-level agreements that lower worker standards relative to the sector-level agreement is either
illegal or very costly/difficult in practice. In this subsection we consider an alternative scenario in
which every firm-worker pair is free to costlessly opt out of the sector-level agreement and strike a
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new firm-level agreement if such an arrangement is mutually beneficial. In this scenario, which we
henceforth refer to as efficient opting-out, both sector-level and wage-level agreements will coexist.
In particular, consider a situation in which sector-wide firm and worker representatives strike a
sectorial wage agreement like the one studied before. Let now Js∗(z) denote the firm surplus from
a job with idiosyncratic productivity z conditional on paying the wage agreed at the sector level,
ws∗, where we use asterisks to denote equilibrium values in this efficient opting-out scenario. Let
also Rs∗ denote the reservation productivity below which firms affected by the sectorial agreement
have negative surplus, implicitly defined by Js∗(Rs∗) = 0. Similarly, let Jf∗(z) denote the firm
surplus function for firms that are able to opt out of the sector-level agreement and thus pay the
firm-level wage wf∗(z). The corresponding productivity threshold for such firms, Rf∗, is implicitly
defined by Jf∗(Rf∗) = 0.
It is straightforward to show that wage agreements at each bargaining level (sector and firm)
in this scenario have the same form as when we considered each level separately, that is,
wf∗ (z) =
z
2
+
δ + γ
2
,
ws∗ =
E(z | z ≥ Rs∗)
2
+
δ + γ
2
,
where E(z | z ≥ Rs∗) is the average productivity in non-opting-out firms. Both Js∗(z) and Jf∗(z)
are the sum of current profits and a certain continuation value. Later we will solve explicitly
for such continuation value, but as of now it suffices to know that they are exactly the same
for all firms, regardless of whether they opt out today or not. Current profits in opting-out and
non-opting-out firms are given respectively by
z − wf∗ (z) = z
2
− δ + γ
2
, (14)
z − ws∗ = z − E(z | z ≥ R
s∗)
2
− δ + γ
2
. (15)
Evaluating the latter two expressions at Rf∗ and Rs∗, respectively, using the zero surplus conditions
Jf∗(Rf∗) = 0 and Js∗(Rs∗) = 0, and imposing symmetry of continuation values, it follows that
Rf∗ = Rs∗ − [E(z | z ≥ Rs∗)−Rs∗] < Rs∗. (16)
Therefore, the productivity threshold for opting-out firms is lower than for firms that stick to the
sector-level agreement, in analogy with the ordering between Rf and Rs previously analyzed. It
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is also straightforward to show that the firm surplus functions at each bargaining level have the
same form as when we considered firm-level and sector-level bargaining separately,
Jf∗(z) =
z −Rf∗
2
. (17)
Js∗(z) = z −Rs∗. (18)
Notice finally that the profit functions (14) and (15) attain the same value at z = E(z | z ≥ Rs∗).
This, together with symmetry of continuation values, implies that Jf∗(E(z | z ≥ Rs∗)) = Js∗(E(z |
z ≥ Rs∗)). Following a similar reasoning, it can be showed that W f∗(E(z | z ≥ Rs∗)) = W s∗.
That is, the surplus functions of opting-out and non-opting-out firms intersect each other at the
average productivity of non-opting-out firms, and similarly for the involved workers. Taking all
these elements together, it is possible to represent graphically the surplus functions of workers
and firms in each bargaining scenario. This is done in Figure 2, where firm surplus functions
are represented in the upper part, and worker surplus functions (gross of the outside option of
becoming unemployed, U∗) are represented in the lower part.12
The key question is which firm-worker pairs will agree to opt out of the sector-level agreement.
Notice first that, in the productivity range z ≥ E(z | z ≥ Rs∗), workers would like to opt out and
bargain at the firm-level, as this would give them a higher payoff: W f∗(z) > W s∗. However, firms
are better off by sticking to the sector-level agreement, Jf∗(z) < Js∗ (z), and therefore will not
agree to opt out. Similarly, in the range z ∈ [Rs∗, E(z | z ≥ Rs∗)) firms would like to opt out of
the sector-level agreement but workers are happy to stick to it, and therefore opting out will not
happen. Finally, firm-worker pairs in the range z ∈ [Rf∗, Rs∗) have a mutual interest in opting out,
because doing so leaves both parties better off than by accepting the destruction of the job: the
firm obtains the surplus Jf∗(z) > 0 and the worker enjoys the surplus W f∗(z)−U∗ > 0. It follows
that firms with productivity above Rs∗ will stick to the sector-level wage agreement, whereas firms
with productivity in-between Rf∗ and Rs∗ will reach firm-level agreements with their employees.
This allows us to write the surplus functions as
Jf∗(z) =
z
2
− δ + γ
2
+
1− ρ
1 + r
[∫ Rs∗
Rf∗
Jf∗(x)dF (x) +
∫
Rs∗
Js∗(x)dF (x)
]
,
Js∗(z) = z − E(z | z ≥ R
s∗)
2
− δ + γ
2
+
1− ρ
1 + r
[∫ Rs∗
Rf∗
Jf∗(x)dF (x) +
∫
Rs∗
Js∗(x)dF (x)
]
.
12Notice that Figure 2 assumes W (Rf∗) ≥ U∗. The latter can be ensured for instance by calibrating the
unemployment flow payoff ξ appropriately.
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Figure 2: Surplus functions in the efficient opting-out scenario
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Evaluating the latter two expressions at Rf∗ and Rs∗, respectively, and using the zero surplus con-
ditions, we find two equations that jointly determine the pair of productivity thresholds
(
Rf∗, Rs∗
)
in the efficient opting-out equilibrium,
0 =
Rf∗
2
− δ + γ
2
+
1− ρ
1 + r
[∫ Rs∗
Rf∗
z −Rf∗
2
dF (x) +
∫
Rs∗
(z −Rs∗) dF (x)
]
, (19)
0 = Rs∗ − E(z | z ≥ R
s∗)
2
− δ + γ
2
+
1− ρ
1 + r
[∫ Rs∗
Rf∗
z −Rf∗
2
dF (x) +
∫
Rs∗
(z −Rs∗) dF (x)
]
,
where we have also used (17) and (18) to substitute for the surplus functions Jf∗(x) and Js∗(x),
respectively. It is now possible to obtain the following result.
Lemma 3 The productivity threshold for opting-out firms in the efficient opting-out equilibrium
is the same as the productivity threshold in the firm-level bargaining equilibrium: Rf∗ = Rf .
The explanation of Lemma 3 is the following. Opting out firms know that if next period’s
productivity shock falls in the range [Rf∗, Rs∗) they will opt out again, whereas if the new pro-
ductivity exceeds Rs∗ they will not do so. This creates two opposing effects on the continuation
value of opting-out firms, relative to the fully decentralized bargaining regime. On the one hand,
for future productivity levels above E(z | z ≥ Rs∗) they expect to obtain a higher surplus (see
figure 2). On the other hand, for future productivity levels between Rs∗ and E(z | z ≥ Rs∗) they
expect to obtain a lower surplus. The position of average productivity in non-opting-out firms,
E(z | z ≥ Rs∗), is such that both effects exactly cancel each other out, hence equalizing the contin-
uation values of firms in the firm-level bargaining scenario and of opting-out firms in the efficient
opting-out scenario. As a result, the productivity thresholds in both scenarios coincide.
The job creation condition in the efficient opting-out scenario is given by
κ
q(θ∗)
=
1− ρ
1 + r
[∫ Rs∗
Rf∗
z −Rf∗
2
dF (x) +
∫
Rs∗
(z −Rs∗) dF (x)
]
, (20)
where θ∗ denotes labor market tightness in the efficient opting-out equilibrium. It is straightforward
to prove the following.
Lemma 4 Labor market tightness in the efficient opting-out equilibrium is the same as in the
firm-level bargaining equilibrium: θ∗ = θf .
In the efficient opting-out scenario, only those jobs with productivity below the threshold
for opting-out firms, Rf∗, are destroyed, and only new matches with productivity above the same
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threshold are actually formed. Therefore, the job-finding rate is given by (1− ρ) [1− F (Rf∗)] θ∗q(θ∗),
and the total separation rate is given by ρ + (1− ρ)F (Rf∗). Lemmas 3 and 4 imply that both
transition rates are exactly the same as in the firm-level bargaining scenario. This leads us to the
following result.
Proposition 2 Unemployment in the efficient opting-out equilibrium is the same as in the firm-
level bargaining equilibrium.
An important corollary follows from Proposition 2. In order to bring unemployment down
to its level under firm-level bargaining, it is not necessary to scrap sector-level bargaining alto-
gether. Instead, it suffices to allow firm-worker pairs to freely and costlessly opt out of sector-level
agreements should both parties find it mutually beneficial.
4 Calibration and quantitative analysis
The previous section has obtained a number of analytical results regarding the relationship between
alternative bargaining scenarios. It is nonetheless interesting to assess the magnitude of the effects
previously described from a quantitative point of view. With this purpose, we now perform a
tentative calibration of our model economy.
Let the time period be a quarter. We calibrate our model to an average continental European
labor market. Given the prevalence of collective bargaining at the sector level and higher in most
continental European countries (Du Caju et al. 2008), we take the sector-level bargaining scenario
as our baseline.
We set the discount rate, r, to 0.01, or 4 per cent per annum. We target a job-finding rate,
[1− F (Rs)] (1− ρ) θsq(θs), of 20 per cent per quarter, and a separation rate, ρ + (1− ρ)F (Rs),
of 2 per cent per quarter. This implies a steady-state unemployment rate, us, of 9.09 per cent.
We assume that one half of all separations are exogenous, which implies ρ = 0.01. We choose a
lognormal distribution for the idiosyncratic productivity shock, log(z) ∼ N (μ, σ). Our baseline
value for the standard deviation of the underlying normal distribution, σ, is set to 10 per cent,
whereas we normalize the mean to μ = −σ2/2 such that E (z) = 1. These numbers imply a job
destruction threshold of Rs = F−1
(
0.02−ρ
1−ρ
)
= 0.789.
We assume a Cobb-Douglas specification for the matching function, m (u, v) = m0uv1−. We
set the elasticity of the matching function, , to one half. We target a vacancies-to-unemployment
ratio, θs, of 1/4, which together with our target for the job-finding rate and the fact that θsq(θs) =
m0(θ
s)1− implies a matching scale parameter of m0 = 0.408.
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The disagreement payoffs δ and γ enter only as a sum in the equilibrium conditions of both
bargaining scenarios. Such a sum is derived from the job destruction condition (equation JDs),
obtaining δ + γ = 0.990. Finally, the cost of posting a vacancy, κ, is derived from the job
creation condition (equation JCs), obtaining κ = 0.169.13 Our calibration implies an average
worker product,
∫
Rs
zdF (z)/ [1− F (Rs)] ≡ z¯s of 1.0024, and a common real wage of ws = z¯s/2 +
(δ + γ) /2 = 0.996. Table 1 summarizes the calibration, while the 3rd column of Table 2 displays
the baseline equilibrium values of a number of variables.
Table 1. Calibration
Description Notation Value Target/source
Discount factor r 0.01 real interest rate = 4% p.a.
Exogenous separation rate ρ 0.01 illustrative
Mean idiosyncratic (log)productivity μ −σ2/2 E (z) = 1
SD idiosyncratic (log)productivity σ 0.10 illustrative
Elasticity matching function  0.5 Petrongolo & Pissarides 2001
Scale parameter matching function m0 0.408 job-finding rate = 20% per quarter
Sum of disagreement payoffs δ + γ 0.990 Job Destruction condition
Vacancy posting cost κ 0.169 Job Creation condition
4.1 Comparative statics
We now calculate the steady-state effects of moving from our baseline sector-level bargaining
scenario to a firm-level bargaining scenario, that is, a situation in which every firm bargains
individually with its worker. The results are displayed in Table 2. We can emphasize the following.
First, the steady-state unemployment rate goes down by about 5 percentage points. As already
emphasized in the theoretical analysis, this is the result of both an increase in the job-finding rate
and a fall in the total separation rate. In our calibrated example, the former increases from 20 to
24.7 per cent, whereas the latter falls from 2 to 1 per cent. In particular, the fall in the reservation
13As argued in section 2.3, the disagreement value for the firm, J˜b, must be positive in both bargaining scenarios
b = f, s in order for firms not to close down jobs if no agreement is reached in the current period. Equation (10),
together with equation (4) and the same equation with superscripts s, imply that J˜b = −γ + κ/q(θb), which is
positive only if γ < κ/q(θb). Since our calibration pins down uniquely the sum γ+δ, and it is only through the latter
sum that γ affects the bargaining equilibria, we are free to choose any value of γ that guarantees that γ < κ/q(θs).
Lemma 2 and q′ (θ) < 0 then automatically imply γ < κ/q(θf ). For our baseline calibration, the upper bound for
γ is κ/q(θs) = 0.2073.
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productivity implies that the endogenous separation rate, F (R), drops to basically zero in the
firm-level bargaining scenario. As a result, the total separation rate converges to its exogenous
component, ρ. Finally, despite the noticeable gap between the productivity threshold in both
regimes, average productivity is very similar and so is the average wage. The reason is that, under
our calibration, the productivity distribution accumulates little mass between both thresholds.
Table 2. Equilibrium values
Bargaining scenario
Description Notation Sector-level (baseline) Firm-level
Labor market tightness θ 0.25 0.375
Productivity threshold R 0.789 0.482
Average worker product E (z | z ≥ R) 1.0024 1.0000
Average real wage E (w (z) | z ≥ R) 0.996 0.995
Job-finding rate [1− F (R)] (1− ρ) θq(θ) 0.20 0.2475
Separation rate ρ+ (1− ρ)F (R) 0.02 0.01
Unemployment rate u 0.091 0.039
5 Alternative sector-level bargaining setup
In our baseline model, we made the assumption that sector-level negotiators take as given the
number of jobs that actually apply the sectorial wage agreement. Here, we consider an alternative
setup in which both parties internalize the effects of their wage claims on employment. Given
last period’s employment and the number of new matches, employment in the current period is
determined by the reservation productivity, which is the level of productivity below which jobs
become unprofitable for firms and are thus destroyed. Given the sector-level wage agreement, it
is therefore the firms that eventually determine the level of employment. In this sense, we may
interpret this situation as a right-to-manage scenario, as is typically understood in the literature.
Henceforth we use the superscript r to denote the right-to-manage bargaining regime. As in
the baseline model, sector-level negotiators care about the aggregate payoff of firms on the one side
and workers on the other. The latter are given again by equations (7) and (8), respectively, with
r replacing the superscripts s. The difference is that both parties now take into account how the
number of jobs benefiting from the agreement is determined. In particular, the Nash bargaining
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outcome is the solution to the following maximization problem,
wr = argmax
wr
[
nrt
(∫
R
z
dF (z)
1− F (R) − w
r + γ
)]
[nrt (w
r − δ)]
subject to
nrt = [1− F (R)] (1− ρ)
[
nrt−1 + θ
rq(θr)urt−1
]
(21)
and
R = wr − 1− ρ
1 + r
∫
Rr
Jr(x)dF (x) . (22)
Equation (21) is the law of motion of employment in the right-to-manage scenario (equation 13 for
b = r). Equation (22) is the job destruction condition under right-to-manage, which is the result
of evaluating the surplus function (1) for b = r at z = R, and setting the resulting expression
equal to zero. Here we are using R to denote the current period’s reservation productivity, and
Rr to denote the equilibrium productivity threshold in future periods. Since wage agreements last
for one period, the current wage affects the current threshold, but not future thresholds.14 Using
(21) to substitute for nrt in the objective function, and using the fact that n
r
t−1 + θ
rq(θr)urt−1 is
predetermined, the problem simplifies to maximizing
[∫
R
(z − wr + γ) dF (z)
]
[(1− F (R)) (wr − δ)]
subject to (22). The first order condition is given by
(23)
where we have used dR/dwr = 1 and the fact that in equilibrium R = Rr. Henceforth we restrict
our attention to equilibria in which 1− F (Rr) > f (Rr) (wr − δ), such that the term multiplying
average firm surplus in the left-hand side of equation (23) is positive. We can rewrite the latter
equation as
wr =
E(z | z ≥ Rr) + γ
2 + χ
+
1 + χ
2 + χ
δ, (24)
where
χ ≡ f (R
r) [wr − δ + (Rr − wr + γ)]
1− F (Rr)− f (Rr) (wr − δ) =
f (Rr) [Rr + γ − δ]
1− F (Rr)− f (Rr) (wr − δ) . (25)
The term χ captures two effects. On the one hand, it reflects the sector union’s concern for the
14Of course, in equilibrium we have R = Rr.
[1− F (Rr)− f (Rr) (wr − δ)]
(∫
R
z
dF (z)
1− F (Rr) − w
r + γ
)
= [1− F (Rr) + f (Rr) (Rr − wr + γ)] (wr − δ)
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job loss resulting from higher wage claims. In particular, a marginal increase in the wage wr
and therefore in the threshold Rr eliminates the surplus wr − δ enjoyed by the measure f (Rr)
of workers at the threshold. This concern acts towards reducing the union’s effective bargaining
power, 1/ (2 + χ), hence pushing down the wage. On the other hand, notice that Rr − wr + γ =
Jr(Rr) − J˜r.15 Since Jr(Rr) − J˜r = −J˜r < 0, we have that firms at the threshold are better off
without an agreement. The incentive in this case works in the opposite direction: a higher wage
eliminates firms for which the surplus from reaching an agreement is negative, hence stimulating
a higher wage. If the effect stemming from the union’s concern for job losses dominates, such
that χ > 0, then ceteris paribus the bargained wage will be lower than in our baseline sector-level
bargaining scenario. This effect should then reduce the gap in unemployment rates between the
firm-level and the sector-level bargaining scenarios.
In order to assess the magnitude of this reduction, we calculate equilibrium in the right-to-
manage scenario for our baseline calibration. As we explained in section 4, our calibration strategy
uniquely pins down the sum δ + γ, and it is only through that sum that both parameters affect
equilibrium in firm-level and the baseline sector-level bargaining regimes. Here, however, it matters
how that sum is distributed between both parameters, because the term χ in the wage equation
(24) is itself a function of γ and δ; as a result, equilibrium values in the right-to-manage scenario
depend on the specific calibration of δ, with γ then computed as (δ + γ) − δ. Figure 3 plots the
unemployment rate under the right-to-manage sector-level bargaining regime for different values of
δ, together with the unemployment rates in the firm-level and the baseline sector-level bargaining
setups.16 For most values of δ within the admissible range, unemployment under right-to-manage
sector-level bargaining is lower than in our baseline sector-level bargaining scenario, which reflects
the sector union’s concern for the employment effects of higher wage claims. Also, unemployment
under right-to-manage is typically higher than in the firm-level bargaining regime, which implies
that the wage restraint effect is not strong enough to compensate the negative effects of wage
compression on unemployment.17
15The disagreement value for the firm under right-to-manage, J˜r, is given by equation (4) with r replacing f
superscripts.
16As explained in section 4, our calibration is restricted by the requirement that the firm’s disagreement payoff
J˜s is positive, which in turn imposes an upper bound for γ. Under our baseline calibration, such a bound was given
by 0.207. Since our calibration strategy pinned down uniquely the sum δ + γ (equal to 0.990), then a lower bound
exists for δ = (δ + γ)− γ, given by 0.990− 0.207 = 0.783.
17For values of δ close to the lower bound, however, unemployment may be lower under right-to-manage sector-
level bargaining than under firm-level bargaining. This is because the surplus wr − δ lost by those workers that are
fired as a result of higher wage claims is large enough for the wage restraint effect to dominate the wage compression
effect.
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Figure 3: Unemployment rate under alternative bargaining regimes
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The specific calibration of δ will typically depend on certain characteristics of the labour leg-
islation, such as strike regulations or the existence of wage floors during the period in which a
collective agreement has expired and a new one must be negotiated. During sectorial negotia-
tions, typically workers are employed under the terms of the most recent collective bargaining
agreement. Also, strikes during negotiations are frequently short-lived and, in case of strike, trade
unions support workers with strike funds. It therefore seems natural to assume that the value δ is
relatively close to the wage while working. Hence, a reasonable range for the worker income loss
during the negotiations could be 10-15%. This, as shown in Figure 3, would yield an equilibrium
unemployment rate that would be about 1 to 6 percentage points higher than under firm-level
bargaining.
6 Conclusions
This paper shows that sectorial collective bargaining has implications for job creation and job
destruction that lead to an increase in the unemployment rate. When firms differ in productivity,
the wage compression delivered by a unique sectorial wage increases job destruction and reduces
job creation with respect to the situation under which there is bargaining at the firm level and,
thus, relative wages accommodate firm-specific productivity shocks. Another relevant result of
the analysis is that the unemployment rate associated with collective bargaining at the firm level
can be replicated under the sectorial collective bargaining regime insofar as firms are allowed to
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opt out of the sectorial agreement by mutual consent of employers and workers. In our baseline
sector-level bargaining setup, negotiators do not internalize the employment effects of the wage
agreement. When our framework is generalized to allow such employment effects to be internal-
ized, the equilibrium unemployment rate depends on the disagreement payoff received by workers.
Assuming that this payoff is reasonably close to the wage while working (as would be typically the
case under the strike and collective bargaining regulations prevailing in most European countries),
we find that the unemployment rate is closer to the one in our baseline sector-level bargaining
setup than to the one under firm-level bargaining.
We have obtained these results in a Mortensen-Pissarides framework with Nash wage bargain-
ing, where fallback positions are determined by credible threats as in Hall and Milgrom (2008).
We have focused on one single characteristic of collective bargaining, namely the level of the
negotiation, and we have investigated the consequences of the fact that sectorial collective bar-
gaining yields a wage distribution across firms which is more compressed than the productivity
distribution. There are other reasons why sectorial collective bargaining may produce different un-
employment outcomes than firm-level collective bargaining. For instance, the objective functions
of the wage-setters may depend on the level of negotiation. Also, strategic complementarities may
arise when wage-setters in sector-level negotiations have payoffs functions which are different from
the payoff functions of the representative firm and worker. One may also consider the extent to
which wage-setters at different levels of negotiation internalize the externality effects considered by
Calmfors and Driffill (1988). Finally, while we have focused on the relative wage rigidity implied
by sectorial collective bargaining, there are other characteristics of collective bargaining that have
implications for nominal wage rigidity and, thus, for the variability of wages and unemployment
along the business cycle. We plan to pursue these and other issues regarding the relationship
between collective bargaining and unemployment in future work.
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7 Appendix
7.1 Proof of Lemma 1
Let β˘ ≡ (1− ρ) / (1 + r). Substracting (JDs) from (JDf), we obtain
0 =
Rf −Rs
2
+
(
1
1− F (Rs) − β˘
)∫
Rs
z −Rs
2
dF (z) + β˘
∫
Rf
z −Rf
2
dF (x)− β˘
∫
Rs
z −Rs
2
dF (z) .
(26)
We first show that there cannot be an equilibrium with Rf = Rs ≡ R. Imposing the latter in (26),
we have
0 =
(
1
1− F (R) − β˘
)∫
R
z −R
2
dF (z) > 0,
which is a contradiction. We now show that there cannot be an equilibrium with Rf > Rs either.
Assume that the latter holds. We can then write
∫
Rs
z −Rs
2
dF (z) =
∫ Rf
Rs
z −Rs
2
dF (z) +
∫
Rf
z −Rs
2
dF (z) .
This in turn allows us to write (26) as
0 =
Rf −Rs
2
[
1− β˘ (1− F (Rf))]+
(
1
1− F (Rs) − β˘
)∫
Rs
z −Rs
2
dF (z)− β˘
∫ Rf
Rs
z −Rs
2
dF (z)
>
Rf −Rs
2
[
1− β˘ (1− F (Rf))]+
(
1
1− F (Rs) − β˘
)∫
Rs
z −Rs
2
dF (z)− β˘ R
f -Rs
2
[
F
(
Rf
)
-F (Rs)
]
=
Rf −Rs
2
[
1− β˘ (1− F (Rs))
]
+
(
1
1− F (Rs) − β˘
)∫
Rs
z −Rs
2
dF (z) > 0, (27)
where in the first inequality we have used the fact that
∫ Rf
Rs
(z −Rs) dF (z) < ∫ Rf
Rs
(
Rf −Rs) dF (z) =(
Rf −Rs) [F (Rf)− F (Rs)]. Again, equation (27) implies a contradiction. Therefore, it must be
the case that Rs > Rf . Q.E.D.
7.2 Proof of Lemma 2
Using (JDf) and (JDs), we can express (JCf) and (JCs) respectively as
κ
q(θf )
=
δ + γ
2
− R
f
2
, (28)
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κ
q(θs)
=
δ + γ
2
−Rs + 1
2
∫
Rs
z
dF (z)
1− F (Rs) . (29)
Substracting (29) from (28), we obtain
κ
q(θf )
− κ
q(θs)
=
Rs −Rf
2
−
∫
Rs
z −Rs
2
dF (z)
1− F (Rs) . (30)
Notice now that
∫
Rf
z −Rf
2
dF (x)−
∫
Rs
z −Rs
2
dF (z) =
∫ Rs
Rf
z −Rf
2
dF (x) +
∫
Rs
z −Rf
2
dF (x)−
∫
Rs
z −Rs
2
dF (z)
=
∫ Rs
Rf
z −Rf
2
dF (x) +
Rs −Rf
2
[1− F (Rs)] .
It follows that q(θf ) < q(θs). Since q(θ) is strictly decreasing in θ, we have that θf > θs. Q.E.D.
7.3 Proof of Lemma 3
Equations (JDf) and (19) imply that
1 + r
1− ρ
Rf∗ −Rf
2
=
∫
Rf
z −Rf
2
dF (z)−
∫ Rs∗
Rf∗
z −Rf∗
2
dF (x)−
∫
Rs∗
(z −Rs∗) dF (x) .
Using this, equation (26) in the proof of Lemma 1 can be expressed as
{
1− β˘ [1− F (Rs)]
} Rs −Rf
2
=
(
1
1− F (Rs) − β˘
)∫
Rs
z −Rs
2
dF (z) + β˘
∫ Rs
Rf
z −Rf
2
dF (x) .
(31)
Multiplying both sides of (30) by {1− β˘ [1− F (Rs)]} and using (31), we have that
{
1− β˘ [1− F (Rs)]
}[ κ
q(θf )
− κ
q(θs)
]
=
(
1
1− F (Rs) − β˘
)∫
Rs
z −Rs
2
dF (z) + β˘
∫ Rs
Rf
z −Rf
2
dF (x)
−
{
1− β˘ [1− F (Rs)]
}∫
Rs
z −Rs
2
dF (z)
1− F (Rs)
= β˘
∫ Rs
Rf
z −Rf
2
dF (x) > 0.
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We now guess that Rf∗ = Rf . This implies
1 + r
1− ρ
Rf∗ −Rf
2
=
∫ Rs∗
Rf
z-Rf
2
dF (z) +
∫
Rs∗
z-Rf
2
dF (z)−
∫ Rs∗
Rf
z-Rf
2
dF (x)−
∫
Rs∗
(z-Rs∗) dF (x)
=
∫
Rs∗
z −Rf
2
dF (z)−
∫
Rs∗
(z −Rs∗) dF (x)
=
Rs∗ −Rf
2
[1− F (Rs∗)]−
∫
Rs∗
z −Rs∗
2
dF (x) . (32)
Our guess and equation (16) imply that Rf = Rf∗ = Rs∗ − [E(z | z ≥ Rs∗)−Rs∗]. Therefore,
Rs∗ −Rf = E(z −Rs∗ | z ≥ Rs∗). Using this in (32), we have that
1 + r
1− ρ
Rf∗ −Rf
2
= E
(
z −Rs∗
2
| z ≥ Rs∗
)
[1− F (Rs∗)]−
∫
Rs∗
z −Rs∗
2
dF (x) = 0.
It follows that Rf∗ −Rf = 0, which verifies our guess. Q.E.D.
7.4 Proof of Lemma 4
Let again β˘ ≡ (1− ρ) / (1 + r). Equations (JCf) and (20) imply that
κ
q(θf )
− κ
q(θ∗)
= β˘
[∫
Rf
z −Rf
2
dF (x)−
∫ Rs∗
Rf∗
z −Rf∗
2
dF (x)−
∫
Rs∗
(z −Rs∗) dF (x)
]
.
Using now (JDf) and (19), we have that
κ
q(θf )
− κ
q(θ∗)
=
Rf∗
2
− R
f
2
= 0,
where in the second equality we have used Lemma 3. It follows that q(θf ) = q(θ∗), which in turn
implies θ∗ = θf . Q.E.D.
BANCO DE ESPAÑA 34 DOCUMENTO DE TRABAJO N.º 1131
References
[1] Bertola, G. and R. Rogerson (1997): “Institutions and Labor Reallocation”, European Eco-
nomic Review, June, 1147-1171.
[2] Binmore K., A. Rubinstein and A. Wolinsky, 1986, "The Nash Bargaining Solution in Eco-
nomic Modelling ", RAND Journal of Economics, 17(2), 176-188.
[3] Blau, F. D. and L. M. Kahn (1996) "International Differences in Male Wage Inequality:
Institutions Versus Market Forces," Journal of Political Economy, 104, No. 4 (August): 791-
837.
[4] Boeri, T. and M. Burda (2009): "Preferences for Collective versus Individualised Wage Set-
ting", The Economic Journal, 119 (October), 1440-1463.
[5] Calmfors, L. (1993), “Centralisation of Wage Bargaining and Macroeconomic Performance -
A Survey”, OECD Economic Studies, 21, 161-191.
[6] Calmfors, L. and J. Driffill (1988): “Bargaining Structure, Corporatism and Macroeconomic
Performance”, Economic Policy, 6, 14-61.
[7] Danthine, J.-P., J. Hunt (1994), Wage Bargaining Structure, Employment and Economic
Integration, Economic Journal, 104(424), 528-541.
[8] Du Caju, P., E. Gautier, D. Momferatou y M. Ward-Warmedinger (2008), “Institutional
Features of Wage Bargaining in 23 EU Countries, the US and Japan”, European Central
Bank, Working Paper 974.
[9] Flanagan, R. J., (1999), Macroeconomic Performance and Collective Bargaining: An Interna-
tional Perspective, Journal of Economic Literature, 37(3), 1150-1175.
[10] Hall, R. E. and P. R. Milgrom, 2008, "The Limited Influence of Unemployment on the Wage
Bargain", American Economic Review, 98(4), 1653-1674.
[11] Kahn, L. M. (2000) “Wage Inequality, Collective Bargaining and Relative Employment 1985-
94: Evidence from Fifteen OECD Countries,” Review of Economics and Statistics, 82(4),
564-579.
[12] Moene, K. O. and M. Wallerstein (1997), "Pay Inequality", Journal of Labor Economics,
15(3), 403-430.
BANCO DE ESPAÑA 35 DOCUMENTO DE TRABAJO N.º 1131
[13] Mortensen, D. T. and C.A. Pissarides (1994): “Job Creation and Job Destruction in the
Theory of Unemployment”, Review of Economic Studies, 61, 397-415.
[14] OECD (1997). Employment Outlook, Paris: OECD.
[15] OECD (2004), Employment Outlook, Paris: OECD.
[16] Pissarides, C. A. (2000). Equilibrium Unemployment Theory, MIT Press.
BANCO DE ESPAÑA PUBLICATIONS  
WORKING PAPERS1  
1032 
 
1033 
 
1034 
 
1035 
1036 
1037 
 
1038 
1039 
 
1101 
 
1102 
1103 
 
1104 
 
1105 
 
1106 
1107 
 
1108 
1109 
 
1110 
1111 
1112 
 
1113 
1114 
1115 
1116 
 
1117 
 
1118 
 
1119 
 
1120 
 
GABE J. DE BONDT, TUOMAS A. PELTONEN AND DANIEL SANTABÁRBARA: Booms and busts in China's stock 
market: Estimates based on fundamentals. 
CARMEN MARTÍNEZ-CARRASCAL AND JULIAN VON LANDESBERGER: Explaining the demand for money by non-
financial corporations in the euro area: A macro and a micro view. 
CARMEN MARTÍNEZ-CARRASCAL: Cash holdings, firm size and access to external finance. Evidence for  
the euro area. 
CÉSAR ALONSO-BORREGO: Firm behavior, market deregulation and productivity in Spain. 
OLYMPIA BOVER: Housing purchases and the dynamics of housing wealth. 
DAVID DE ANTONIO LIEDO AND ELENA FERNÁNDEZ MUÑOZ: Nowcasting Spanish GDP growth in real time: “One 
and a half months earlier”. 
FRANCESCA VIANI: International financial flows, real exchange rates and cross-border insurance. 
FERNANDO BRONER, TATIANA DIDIER, AITOR ERCE AND SERGIO L. SCHMUKLER: Gross capital flows: dynamics 
and crises. 
GIACOMO MASIER AND ERNESTO VILLANUEVA: Consumption and initial mortgage conditions: evidence from 
survey data. 
PABLO HERNÁNDEZ DE COS AND ENRIQUE MORAL-BENITO: Endogenous fiscal consolidations. 
CÉSAR CALDERÓN, ENRIQUE MORAL-BENITO AND LUIS SERVÉN: Is infrastructure capital productive? A dynamic 
heterogeneous approach. 
MICHAEL DANQUAH, ENRIQUE MORAL-BENITO AND BAZOUMANA OUATTARA: TFP growth and its determinants: 
nonparametrics and model averaging. 
JUAN CARLOS BERGANZA AND CARMEN BROTO: Flexible inflation targets, forex interventions and exchange rate 
volatility in emerging countries. 
FRANCISCO DE CASTRO, JAVIER J. PÉREZ AND MARTA RODRÍGUEZ VIVES: Fiscal data revisions in Europe. 
ANGEL GAVILÁN, PABLO HERNÁNDEZ DE COS, JUAN F. JIMENO AND JUAN A. ROJAS: Fiscal policy, structural 
reforms and external imbalances: a quantitative evaluation for Spain. 
EVA ORTEGA, MARGARITA RUBIO AND CARLOS THOMAS: House purchase versus rental in Spain. 
ENRIQUE MORAL-BENITO: Dynamic panels with predetermined regressors: likelihood-based estimation and 
Bayesian averaging with an application to cross-country growth. 
NIKOLAI STÄHLER AND CARLOS THOMAS: FiMod – a DSGE model for fiscal policy simulations. 
ÁLVARO CARTEA AND JOSÉ PENALVA: Where is the value in high frequency trading?  
FILIPA SÁ AND FRANCESCA VIANI: Shifts in portfolio preferences of international investors: an application to 
sovereign wealth funds. 
REBECA ANGUREN MARTÍN: Credit cycles: Evidence based on a non-linear model for developed countries. 
LAURA HOSPIDO: Estimating non-linear models with multiple fixed effects: A computational note. 
ENRIQUE MORAL-BENITO AND CRISTIAN BARTOLUCCI: Income and democracy: Revisiting the evidence. 
AGUSTÍN MARAVALL HERRERO AND DOMINGO PÉREZ CAÑETE: Applying and interpreting model-based seasonal
adjustment. The euro-area industrial production series. 
JULIO CÁCERES-DELPIANO: Is there a cost associated with an increase in family size beyond child investment? 
Evidence from developing countries. 
DANIEL PÉREZ, VICENTE SALAS-FUMÁS AND JESÚS SAURINA: Do dynamic provisions reduce income smoothing
using loan loss provisions? 
GALO NUÑO, PEDRO TEDDE AND ALESSIO MORO: Money dynamics with multiple banks of issue: evidence from 
Spain 1856-1874. 
RAQUEL CARRASCO, JUAN F. JIMENO AND A. CAROLINA ORTEGA: Accounting for changes in the Spanish wage 
distribution: the role of employment composition effects. 
                                                          
1. Previously published Working Papers are listed in the Banco de España publications catalogue. 
1121 
 
1122 
1123 
1124 
 
1125 
1126 
1127 
 
1128 
1129 
1130 
1131 
 
 
FRANCISCO DE CASTRO AND LAURA FERNÁNDEZ-CABALLERO: The effects of fiscal shocks on the exchange 
rate in Spain. 
JAMES COSTAIN AND ANTON NAKOV: Precautionary price stickiness.  
ENRIQUE MORAL-BENITO: Model averaging in economics.  
GABRIEL JIMÉNEZ, ATIF MIAN, JOSÉ-LUIS PEYDRÓ AND JESÚS SAURINA: Local versus aggregate lending channels: 
the effects of securitization on corporate credit supply. 
ANTON NAKOV AND GALO NUÑO: A general equilibrium model of the oil market. 
DANIEL C. HARDY AND MARÍA J. NIETO: Cross-border coordination of prudential supervision and deposit guarantees. 
LAURA FERNÁNDEZ-CABALLERO, DIEGO J. PEDREGAL AND JAVIER J. PÉREZ: Monitoring sub-central 
government spending in Spain. 
CARLOS PÉREZ MONTES: Optimal capital structure and regulatory control. 
JAVIER ANDRÉS, JOSÉ E. BOSCÁ AND JAVIER FERRI: Household debt and labour market fluctuations. 
ANTON NAKOV AND CARLOS THOMAS: Optimal monetary policy with state-dependent pricing. 
JUAN F. JIMENO AND CARLOS THOMAS: Collective bargaining, firm heterogeneity and unemployment. 
 
Unidad de Publicaciones 
Alcalá 522, 28027 Madrid 
Telephone +34 91 338 6363. Fax +34 91 338 6488 
E-mail: publicaciones@bde.es 
www.bde.es 
